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MO^BLE R MAtSiaL WEB™ ' nUNSFERRING OF ADDITION TO THE SURFACE OF A 



The object of the invention is a method which is used to transfer, in an encapsulated 
space and by using high voltage, additional material onto the surface of a material 
web which moves through the encapsulated space. 

One conventional manufacturing process of material is a continuous web formation 
process. These processes the include milling out of metals to form foil and the 
manufacture of plastic and other coatings, films, paper, and cardboard, in' addition 
to its geometric main form (flat and plate-like), many other properties are rendered 
to the material during the web formation process. One of the most common ways to 
provide the other properries referred to above is to manipulate the functional surface 
of the material. This manipulation can be effected either by adding a substance onto 
the surface of the base material, i.e., by coating, or by changing the properties of the 
material surface chemically, thermally, mechanically, electrically or in some other 
way. 

In the known methods and devices, material has been transferred onto the surface of 
the web by spraying or by using a direct contact, such as painting with a brush In 
both cases, the amount of transferred material has to be fairly large and, typically 
solvents have to be used in the process to accomplish a sufficient mass flow rate In 
spray painting, it is known to use an electric charge to advance the transfer of mate- 
rial. In this case, the nozzle of the paint spray constitutes one of the electrodes This 
debates fully from the method now presented in which the electrode is not provided 
m the nozzle. Furthermore, the voltage levels are different. Solvents are also used to 
advance the adhesion between the added substance and the web. A drawback then 
arises that the solvent has to be removed from the process; in the coating of paper 
for instance, this implies expensive drying. To improve the printing qualities of the 
web materials, mainly plastics, a so-called corona charging system is used (less than 
50 kV, typically less than 20 kV) in which the surface energy of a polymer film can 
be increased by using electric discharge. Therefore, the fairly low voltage that is 
used makes it necessary to use a small gap between the electrodes, making it diffi- 
cult to control the process. Furthermore, the obtained power remains low because 
Recurrent cannot be increased limitlessly. To make very thin coatings, so-called 
PVD technique (Physical Vapour Deposition) can be used but it requires a vacuum 
and, therefore, does not apply to coating a fast-moving web. Moreover, PVD often 
requires high temperatures. 
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The purpose of the invention is to eliminate the disadvantages presented above and 
to provide a new method and a device which can be used to apply additional mate- 
rial easily, quickly, and evenly onto the desired surface of a moving material web. 
The method according to the invention is characterised in that the additional mate- 
rial which is added onto the surface of the material web is brought into the housing 
in a controlled manner in the form of dust or spray, for example, and that the dust or 
the spray particles are transferred onto the surface of the material web in the encap- 
sulated space by using ion blasting. 

The device according to the invention is characterised in that the housing is pro- 
vided with an opening through which the additional material is conveyed to the 
housing in the form of dust or spTzy JoT ex^pk t and that high voltage is supplied 
to the high-voltage electrodes in the housing, "providing ion blasting towards the:;/ 
material werMpyiiig though }th6 hpjusmg;" ,\0ieir^ the addindnal mterial "in; the 
formof^ust^r-spr^ tmto the surface of the material 

15 web with the aid of ion blasting: - 



10 



Different embodiments of the invention are presented in the dependent claims of the 
array of claims. 

The devic fJ^$^^^ of coating, such as a few 

grams or %tions o£a^^^ 

20 amounts of chefficlflsaan be added onto the surface of paper, for example, improv- 
ing the operating characteristics of the paper. Up till now, it has been impossible or 
very difficult to spread small amounts of material evenly, or it has required a great 
amount of solvent, water or the like which has had to be removed from the paper 
afterwards. 

25 In paper manufacture in particular, the use of water can be decreased, which is ad- 
vantageous in many ways. For example, the need for drying is decreased and energy 
is saved; the amount of circulating water is decreased and the need for cleaning is 
reduced. 

The invention is described in the following with the aid of an example and with ref- 
30 erence to the appended drawing in which: 

Fig. 1 is an axonometric, partly sectioned view of the device according to the in- 
vention, and 

Fig. 2 shows the same device as Fig. 1 but as viewed directly from the side and cut 
open. 
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The device consists of housing 1 through which material web 2 moves, additional 
material bemg added onto the surface of the web with the aid of electrodes 3 in 
housing 1. Housing 1 is provided with opening 4 through which the additional ma- 
teriaJs is conveyed to the housing as indicated by arrow 5. The additionaJ material is 
in the form of dust or spray, for example. High voltage is suppUed to hjf 
electrodes 3 in housing 1, providing ion blasting towards nwtenSeR, ..^ 
through the housing, whereby the additionaJ material which is in me Aou^H^L . 
form of dust of spray is transferred onto surface 6 of material web 2 wim ^Sjof 
ion blasting. Electrodes 3 are arranged above material web 2 so that the vSSSm* 
material settles and forms an even surface 6 on the upper surface of material.web 2, 
with the aid of the ion blasting. Below material web 2 in the housing-Aej^S- 
vided a plate^like electrode?, the material .web . travelling on top of the electrode/*^ 
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CLAIMS 

1. A method for transferring additional material (5) in an encapsulated space (1), 
with the aid of high voltage, onto the surface of a material web (2) moving through 
the space, characterised in that the additional material that is added onto the sur- 

5 face of the material web (2) is brought to the housing (1) in a controlled manner in 
the form of dust or spray (5), for example, and that the dust or the spray particles 
are transferred onto the surface of the material web (2) in the encapsulated space ( 1) 
by using ion blasting. 

2. A method according to Claim I, characterised in that the ion blasting is pro- 
10 vided by using electrodes (3) in the housing (1), a voltage of more than 50 kV being 

supplied to the electrodes. 

3. A device for implementing the method according to the Claim, comprising a 
housing (1) through which the material web (2) moves, additional material being 
added onto the surface of the web by using the electrodes (3) in the housing 

15 high voltage being supplied to the electrodes, characterised in that the housing (1) 
is provided with an opening (4) through which the additional material is conveyed 
to the housing in the form of dust or spray (5), for example, and that high voltage is 
supplied to the high-voltage electrodes (3) in the housing (1), providing ion blasting 
towards the material web (2) moving through the housing (1), whereby the addi- 

20 tional material in the form of dust or spray in the housing is transferred onto the sur- 
face (6) of the material web (2) with the aid of the ion blasting. 

4. A device according to Claim 3, characterised in that the electrodes (3) are 
arranged above the material web (2) so that the additional material settles and forms 
an even surface (6) on the upper surface of the material web (2) with the aid of the 

25 ion blasting. 

5. A device according to Claim 3 or 4, characterised in that a plate-like elec- 
trode (7) is provided below the material web (2) in the housing (1), the material web 
travelling on top of the electrode. 



WO 98/11999 



BEST AVAILABLE COPY 



PCT/F197/00558 




Fig. 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 97/00558 ' 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC6: B05D 1/04, B05B 5/14 

According to International Patent Classification (IPC) or to both national dassiftcition and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC6: B05D, B05B 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI f N0 classes as above 



Electronic data base consulted during the internauonaj search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB 2253164 A (HOECHST UK LIMITED), 2 Sept 1992 
(02.09.92) 



WO 9611068 Al (NEXUS CORPORATION), 18 April 1996 
(18.04.96) 



DE 19517229 Al (GEM A V0LSTATIC AG), 

14 November 1996 (14.11.96), figure 1, 
abstract 



W0 9616745 Al (OWENS CORNING), 6 June 1996 
(06.06.96) 



1-5 



1-5 



1-5 



1-5 



{fxl ^"rthcr documents are listed in the continuation of Box C. Qjj See patent family annex. 



I • ^ Spec* categories of cited documents: T* later document published after the international fuing date or priorily 
I A document defining the general stale of the art which is not considered dale and not io conflict with the application but cited to understand 
1 to be of particular relevance the principle or theory underlying the invention 

•B- ertier document but published on or after the international filing date *X* document of particular relevance the claimed invention cannot be 
J *L* document which may throw doubts on priority claim(s) or which is considered novel or cannot be considered to involve an inventive 
J cited to establish the publication date of another citation or other rtc P whca document is taken atone 
I special reason (as specified) . , . , 

1 »n* . , , , r aocumenl of particular relevance: the claimed invention cannot be I 
1 u document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the document is 1 
1 -P- IT** 1 " . u.- w-. l . rombtned with one or more other such documents, such combination 
K document published prior to the international filing date but later than being obvious to a person skilled in the art 

the priority date claimed **> • a ,_ 

J ot document member of the same patent family 


1 Date of the actual completion of the international search 
16 December 19?7 


Date of mailing of the international search report I 

02 -01- 1998 


1 Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, S-102 42 STOCKHOLM 
| Facsimile No. +46 8 666 02 86 


Authorized officer j 

Johan von Dobeln 

Telephone No. + 46 8 782 25 00 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/FI 97/00558' 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0435034 Al (BALL CORPORATION), 3 July 1991 
(03.07.91) 



1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



02/12/97 



International application No. 

PCT/FI 97/00558' 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member(s) 


date 


GB 2253164 A 


02/09/92 


AT 


126431 T 


15/09/95 




AU 


653989 B 


20/10/94 




AU 


1208492 A 


15/09/92 




DE 


69204127 D,T 


04/04/96 




EP 


0526606 A,B 


10/02/93 




SE 


0526606 T3 






ES 


2078036 T 


01/12/95 




HU 


66848 A 


30/01/95 




HU 


9203652 0 


00/00/00 




JP 


5508337 T 


25/11/93 




PL 


166928 B 


31/07/95 




PL 


296624 A 


02/11/93 




US 


5470603 A 


28/11/95 




US 


5656080 A 


12/08/97 




WO 


9214451 A 


03/09/92 



WO 


9611068 


Al 


18/04/96 


AU 


3999895 A 


02/05/96 










EP 


0789632 A 


20/08/97 










US 


5585426 A 


17/12/96 










ZA 


9508403 A 


08/05/96 


DE 


19517229 


Al 


14/11/96 


JP 


8299861 A 


19/11/96 


WO 


9616745 


Al 


06/06/96 


CA 


2182391 A 


06/06/96 










EP 


0748258 A 


18/12/96 










US 


5618589 A 


08/04/97 


EP 


0435034 


Al 


03/07/91 


AU 


639046 B 


15/07/93 










AU 


6688990 A 


04/07/91 










CA 


2028369 A 


27/06/91 










JP 


4271869 A 


28/09/92 










MX 


168479 B 


26/05/93 










US 


5032419 A 


16/07/91 



Form PCX/IS A (patent family annex) (July 1992) 



